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Introduction:
The relationship between persistent postoperative cognitive decline and the more common acute variety remains unknown; using data acquired in preclinical studies of postoperative cognitive decline we attempted to characterize this relationship. Methods: Low capacity runner (LCR) rats, which have all the features of the metabolic syndrome, were compared postoperatively with high capacity runner (HCR) rats for memory, assessed by trace fear conditioning (TFC) on the 7th postoperative day, and learning and memory (probe trial [PT] ) assessed by the Morris water-maze (MWM) at 3 months postoperatively. Rate of learning (A L ) data from the MWM test, were estimated by non-linear mixed effects modeling. The individual rat's TFC result at postoperative day (POD) 7 was correlated with its A L and PT from the MWM data sets at postoperative day POD 90. Results: A single exponential decay model best described A L in the MWM with LCR and surgery (LCR-SURG) being the only significant covariates; first order A L rate constant was 0.07 s À1 in LCR-SURG and 0.16 s À1 in the remaining groups (p < 0.05). TFC was significantly correlated with both A L (R = 0.74; p < 0.0001) and PT (R = 0.49; p < 0.01). Conclusion: Severity of memory decline at 1 week after surgery presaged long-lasting deteriorations in learning and memory. Ó 2015 Elsevier Inc. All rights reserved.
Introduction
Aseptic surgical trauma generates a cascade of inflammatory responses designed to repair the organism. Counteracting the inflammation are homeostatic feedback mechanisms, both neural and humoral, designed to restore the organism to its pre-injury state. Under normal conditions, initiation and resolution of inflammation are appropriately balanced to facilitate wound healing while minimizing damage to the body from exaggerated or persistent inflammation. One of the consequences of a perioperative imbalance between initiation and resolution of inflammation is enhancement and prolongation of cognitive decline. Failure to resolve postoperative inflammation in the setting of the metabolic syndrome (Su et al., 2012) is associated with an exaggerated and prolonged cognitive decline (Feng et al., 2013) . The relationship between acute delirium and long term cognitive dysfunction has recently been explored for patients (both medical and surgical) in the intensive care unit; the longer the period of delirium the worse the global cognition and executive function at three and 12 months after discharge from the ICU (Pandharipande et al., 2013) .
The study of the complex relationships between drug doses and drug effects has advanced significantly due to the use of mathematical approaches enabling the estimation of population models, 
